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Proposed co-design
scheme integrates
evaluation o
materials
performance and
system design,
unified by
irreversible
thermodynamic
analysis of ECE
refrigerant cycles.
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Approach:

1.

Evaluate elastocaloric effect (ECE) alloys using
irreversible thermodynamic models based on
the Preisach hysteresis formalism to quantify
materials response to active regenerative cycles,

Data-enabled materials design of ECE allo
compositions and microstructures utilizing Batc
Bayesian Optimization and multi-information
fusion techniques,

Co-design of a multi-zone active regenerative
elastocaloric effect system to evaluate the
interaction between materials properties and
system-level performance.

Research Objectives:

Quantify interactions between intrinsic materials
properties, non-ideal aspects (AT ATgn) Of
the phase transformation and cycle o-T path.

Data-enabled design, fabrication, and processing
of high-performance ECE material compositions
to improve key performance metrics, validated by
multi-scale characterization of their properties.

Demonstrate a path towards high gravimetric and
volumetric  cooling  power density ECE
refrigeration system through design/testing of a
multi-zone elastocaloric device

TRL Start: X; TRL End: X

Potential Impact:

A validated strategy to scale the volumetric and
gravimetric energy density of ECE refrigerators,

A set of new ECE alloys optimized for irreversible
refrigerant capacity, and

High power density prototype elastocaloric

refrigerator 140 -

2 c P B Commercial Window A/C Unit
Wh.ICh alims §-T'-. 120 1 e Commercial Wall A/C Unit ° :
to INCrease :%100 | %2023 ECE prototype ..-J.
gravimetric 3 a0 1 ¢
pOWGI’ ‘: g 60 - ot full-scale

. @ rototype .

density by H i ’ O S as
Zx to 10)( Eg 20 A target cooling power&ensity
over stateof &° bR
the art 10 100 1000 10000

Cooling Power (W)





Accessibility Report



		Filename: 

		Shamberger-ESI23_Web Quad Chart.pdf






		Report created by: 

		Loura Hall


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 1


		Passed: 29


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
